SOME  VIEWS OF ATOMIC STRUCTURE

3. Drawbacks of a Saturnian Atom.

By a Saturnian atom is meant one in which negative
electrons revolve in orbits around a central positive nucleus, just
as the bodies making up Saturn's rings revolve around the
planet. When this conception is applied to atomic structure,
it is almost self-evident that two difficulties are immediately
encountered.

In the first place, Rutherford has shown experimentally that
the positive nucleus of the gold atom, for instance, contains
some seventy-nine positive charges so closely associated that they
all lie within a sphere with a radius of 10 ~12 cms. Now, under
ordinary conditions, two positive charges repel each other; so
that the cohesion of these seventy-nine charges is not compatible
with well-known phenomena. It is clear, therefore, that in
order to conceive the existence of Rutherford's nucleus, we must
be prepared to make the assumption that at extremely small
distances, two similar charges do not repel each other but actually
tend to draw together. There is, of course, another hypothesis
which would serve the purpose. Since mass and positive
electricity are apparently associated, it seems probable that the
whole mass of the atom is concentrated in the tiny nucleus;
and this would imply that the material of the nucleus was of
enormous density, far exceeding anything with which we are
acquainted. With this enormous concentration of mass in the
positive electrons and with very small distances between the
particles, it is clear that the gravitational forces in the system
would be greater by far than anything known outside the atomic
world; and it might be assumed that these gravitational
attractions were sufficient to hold the particles of the nucleus
together in spite of the repulsive forces between the positive
charges. This matter, however, is one of pure speculation at
present.

The second difficulty involved in the Saturnian conception
of the atom lies in the fact that any such model atom would
radiate energy continuously and would thus eventually urun
down". Not only so, but since an atom of this type would
be losing energy uniformly, it would radiate a continuous
spectrum. Here the Saturnian idea, in its simplest form, is
in direct conflict with experimental evidence. Hydrogen,
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